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OVERVIEW 



The goal of Project RETOOL has been to provide a quality 
training program in special education technology for teacher 
educators. The training was designed for higher education 
faculty who have mastered the basics of microcomputer operations 
and applications in special education. 

The project successfully completed nine objectives: 

1. To form a Project Advisory Council (PAC) of teacher educators 
who are knowledgeable about special education technology. 

2. To identify microcomputing competencies needed by faculty 
members at institutions of higher education who are preparing 
special education personnel. 

3. To locate or develop training modules on microcomputer 
applications in special education that can be used in special 
education personnel preparation programs. 

4. To field test the training packets with special education 
teacher educators. 

5. To conduct training for post-doctoral leadership personnel on 
the competency-based training modules. 

6. To conduct training for teacher educators on three authoring 
systems developed specifically for special education. 

7. To develop mechanisms to disseminate project information and 
products on a national basis. 

8. To evaluate the project's activities, products, and 
processes . 

9. To maintain an efficient and effective project management 
system. 

The following section describes the project's major 
activities. 



ACCOMPLISHING THE OBJECTIVES 



Objective It Project Adv isory Council 

The Project Advisory Council met twice annually during the 
three years of the project. The meetings were held in 
conjunction with a) CEC's annual conventions in Chicago, 
Washington DC, and San Francisco and b) the annual conferences of 
CEC's Teacher Education Division in Atlanta, Alexandria, and Salt 
Lake City. 

PAC members assisted with the following activities: 

o Locating ano developing training materials, 

o Reviewing training materials, 

o Conducting training sessions, 

o Reviewing evaluation data, 

o Disseminating project information. 

Appendix A contains a list of Project Advisory Council 
members. 

Objective 2; Microcomputing Competencies 

Tn 1986, Elizabeth McClellan Byrom (Project Director), A. 
Edward Blackhurst (Gniversity of Kentucky) , and Charles MacArthur 
(University of Maryland) conducted a study Sesigned to determine 
microcomputing competencies needed by teacher educators who train 
special education teachers. A 47 item questionnaire was mailed 
to 257 teacher educators identified by Blackhurst and MacArthur 
(1985) as being knowledgeable about microcomputer applications in 
special education and teacher preparation. 143 teacher educators 
responded to the questionnaire. The survey results served as a 
foundation for the content of RETOOL training materials and 
workshops. Dr. Blackhurst also used the resultant competencies 
list to develop a checklist that teacher educators can use as a 
self assessment of their microcomputing knowledge and skills. 

Drs. Blackhurst and Byrom presented the results of the survey 
at the 1986 conference of the Teacher Education Division, which 
was held in Atlanta. Additionally, the survey resulcs were 
published in a 1987 issue of Teacher Educatio n and Special 
Education (Appendix B) . 

Objective 3: Training Matgrl^Xs 

Over the course of the three year project, staff and 
consultants developed or adapted training notebooks on the 
following topics: 



o Integrated Software for Teacher Educators: AppleWorks by A. 
Edward Blackhurst 

o Integrated Software for Teacher Educators; Electric Desk by 
Elizabeth ZdcClellan Byrom 

o Authoring Oystems (1st edition) by Joseph Lamos and Marion 
Panyan 

Year II 

o Special Education Techn ology in the Higher Education 
Curriculum by Elizabeth Byrom and RETOOL staff 

o T elecommunications Applications in Special Education by 
Robert Gall, David Keefe, and Marcia Jenkins 

o Expert Systems by Joesph Ferrara and Utah State University 
staff 

o Authoring Systems (2nd edition) by Marion Panyan, A. Edward 
Blackhurst, Deborah Bott, and Gail Fitzgerald 

Year III 

o Hypermedia and Intera c tive Videodiscs by Ted S. Hasselbring, 
Laura Goin, and Ron Thorkildsen 

o Microcomputer Technology for Persons with Physical 
Disabilities by Judy Rein, Pat Our and, and Bud Rizer 

o Using Microcomputers to Enhance Teacher Educators* 

Professional Productivity by A. Edward Blackhurst and 
Elizabeth Byrom 

Year I 

Integrated Software ♦ The first two nodules were designed to 
show teacher educators how to use word processing, databases, and 
spreadsheet programs in their teacher preparation programs. A. 
Edward Blackhurst developed a series of AppleWorks materials and 
templates with a wide range of practical applications, including 
student records, lEPs, banks of test questions, gradebooks, and 
budgets for federally funded projects. The Project Director 
converted these materials and templates into a second notebook 
for IBM PCs and compatibles. 

Authoring Systems. The third notebook focused on the use of 
authoring systems and languages as tools for developing computer 
assisted instruction. Originally, this notebook had two 
components, a) the HELPmate authoring system created by Joseph 
Lamos / who was then at the Denver Research Institute, and b) 
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Multisensory Authoring Computer System (MACS) , which was created 
by Marion Panyon and her colleagues at the Johns Hopkins 
University. The notebooks contained not only printed mater ials^ 
but also the authoring systems software. During the second and 
third years of the project, this notebook was revised because a) 
newer and more powerful authoring software became popular with 
special educators, b) an expanded version of MACS was made 
available to the project, and c) the HELPmate system had to be 
replaced because it was developed on a computer operating system 
that has become virtually obsolete. 

Year II 

Technology in the Higher Education Curriculum. In July, 
1987, Project" RETOOL sponsored a round table on Special Education 
Technology in the Higher Education Curriculum, which was held at 
CEC Headquarters in Reston, Virginia. The purpose of the round 
table was to develop a list of recommendations for institutions 
of higher education that are planning to develop or modify 
pre-service training in special education technology. The 
resultant list became part of a notebook of information and 
materials (e.g., program descriptions, course syllabi, reference 
^ lists) from twenty-two colleges and universities throughout the 

nation. Of all the materials developed by the project, this has 
been the most in demand. This is in part because many personnel 
preparation programs that started offering technology training 
eight or nine years ago realize the need to revamp them, and 
partially because the materials are very useful for schools 
preparing folios for NCATE review. At last count, over 600 
teacher educators have received copies of this notebook. 

Telecommunications. In terms of numbers of copies, the 
training packet on telecommunications has a more limited audience 
than the notebook from the round table, but for educators in 
remote geographic areas, the need for training and materials in 
long distance education is acute. The RETOOL training packet 
contains various applications of telecommunications, including 
SpecialNet, student networks, statewide data collection, and a 
model for delivering special education personnel preparation 
courses to remote sites. The model was developed by Robert Gall, 
a telecommunications expert who spearheaded a mammoth long 
distance education program in Alberta. 

Expert Systems . When looking at the gamut of materials^ 
developed by this project, one cannot help but realize the wide 
range of computer expertise of target audiences. For example, 
the notebooks on integrated software can be used by a relatively 
novice computer user; the materials on expert systems are meant 
for teacher educators who have the interest and technical 
expertise to develop expert systems. This notebook is an 
intellectually demanding collection of materials that reflect two 
different approaches to expert systems, one espoused by 
researchers at Utah State University and another used by 
compatriots at the University of Maryland. The reader may be 
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interested to know that two participants in the field test of the 
expert systems notebook have written grants that will lead to the 
development of two new expert systems for special educators. 

Authoring Systems (revised) . During Year II, the content of 
the authoring systems notebook was changed significantly. First, 
Deborah Bott provided a conceptual framework for the entire 
notebook by contributing materials on instructional design. 
Next/ Johns Hopkins University staff contributed the revised 
edition of the MACS system, including the basic software program, 
graphics discs, and documentation. Finally, A. Edward Blackhurst 
added templates and printed materials on the SuperPILOT authoring 
language. 

Year III 

HyperCard and Interactive Videodiscs. Of all the new 
technologies that have appeared on the market in the last ten 
years, none has generated as much enthusiasm as hypermedia, (also 
referred to as multimedia) . In essence, hypermedia software is a 
way of linking non-sequential pages of text with other media such 
as videodiscs, sound, CD-ROM, and videotape. Drs. Ted 
Hasselbring of Vanderbilt University and Ron Thorkildsen of Utah 
State University drew from their considerable research on 
hypermedia and videodiscs to contribute the basic content for the 
RETOOL notebook on this timely topic. 

Adaptive and Assistive Devices. The Johns Hopkins University 
and the Maryland Rehabilitation Center in Baltimore have a 
collaborative arrangement through which individuals with physical 
or sensory disabilities are trained to use microprocessor-based 
adapative devices aimed at improving communication, mobility, and 
environmental control. The two major components of the program 
are a) evaluation of individuals' needs and b) training in how to 
use the devices. These components became the kernel of the 
Project RETOOL training manual on adaptive devices. 

Using Microcomputers to Enhance Teacher Educa tors' 
Professional Productivity. Most cf the training modules 
developed through this project focused on advanced technology 
applications; however, the Project Advisory Council indicated 
that the project needed to address the fact that there are still 
significant numbers of higher education faculty who have not 
developed the basic competencies necessary to use microcomputers 
as tools for professional productivity. The purpose of this^ 
training notebook was to provide the incentive and information 
necessary to develop these competencies. 
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Qbjecfcivps 4. 5> and 6! Field Tes.t s and Training 

Over the three years of the project, twelve training events 
served a dual purpose: a) to field test the training materials 
and b) to disseminate the materials to teacher educators who want 
to incorporate them in their personnel preparation programs. 
Appendix C contains copies of the promotional materials which 
describe training events for each year. Training topics, dates, 
and sites were as follows: 

AppleWorks for Teacher Educators - January, 1987 
The University of Kentucky 

Integrated Software for the IBM - March, 1987 
IBM Training Center, Washington DC 

Authoring Systems - April 1987, 
The University of Illinois 

Special Education Technologv in the Higher Education 
Curriculum - July, 1987 

CEC Headquarters, Reston, VA 

Telecommunications & Long Distance Education - January, 1988 
The University of Hawaii 

Expert Systems - February, 1988 
Utah State University 

Authoring Systems (version 2) - May, 1988 
Northern Arizona University 

Microcomputer Technology for Persons with Physical 
Disabilities - September, 1988 

The Maryland Rehabilitation Center and The Johns Hopkins 

University 

Videodisc and HyperCard Applications in Sp ecial Education - 
October, 1988 

Vanderbilt University 

Authoring Systems - January, 1989 
Long Island University 

HyperCard ~ Knoxville, 1989 

The University of Tennessee 

Using Microcomputers to Enhance Teacher Educators' 
Professional Productivity - March, 1989 
San Jose State University 

Training sites> Selection of training sites was based on 
three main criteria: geographic distribution, research and 
teacher training being conducted at host universities (e.g., 
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expert systems at Utah State; Hypermedia at Vanderbilt 
University), and cost effectiveness. 

Training participants^ The number of participants in 
training events ranged from 15 for the workshop on adaptive 
devices to 34 for the one on professional productivity. The 
demand for the first HyperCard workshop was so great and created 
such an extensive waiting list that a second workshop was held. 
Of the 244 participants, 75 Seventy-five percent indicated that 
they are teacher educators? 3.33 percent are researchers, 15.33 
are administrators, and 6.67 fill "other" professional roles. As 
the figures in Appendix D show, RETOOL training participants come 
from all parts of the nation. 

Obnective 7t Dissemina tion 

Promotion. Each year, projnct staff developed a flier that 
described the training activities (Appendix C) . This promotional 
material was -trailed to a) all of the chairs of departments of 
special education personnel preparation programs in the nation, 
b) the 2,400 members of CEC's Teacher Education Division, c) 
participants in pre^^ious RETOOL training events, and d) over 220 
individuals who asked to be placed on the project's mailing list. 
Information about the project was also placed in TEACHING 
Exceptional Children and a variety of newsletters. 

Presentations, The Project Director presented information 
about the project at a variety of conferences including the CEC 
conventions in Chicago and Washington DC, TED conferences in 
Atlanta and Alexandria, the Technology and Media division 
conference in Baltimore, and the IBM Seminar for Deans of 
Colleges of Education in Austin. 

Distribution of Training Materials ^ As previously 
mentioned, the demand for the various notebooks varied greatly, 
depending on the topic addressed. Approximately 600 copies of 
the notebook resulting from the round table on special education 
technology in the higher education curriculum were mailed to 
teacher educators across the nation. Three hundred copies of the 
AppleWorks notebook and 100 copies of the authoring systems 
notebook were also distributed. All of the notebooks have been 
submitted to ERIC for inclusion in the database. 

Objective 8r Evaluation 

As can be seen from the evaluation data in Appendix E, 
RETOOL workshops were very valuable training experiences for 
teacher educators. These data and progress reporto have been 
submitted to the Project Advisory Council, the TED Executive 
Committee, and CEC governance. 
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Obnective 9t Pro ject-. Management 

All project activities vere conducted on time and within 
budget. This efficiency resulted from careful planning, on-going 
communication among project staff, cooperation with consultants 
and trainers, and support from CEC staff. Because the project's 
fiscal year was different from CEC's fiscal year, RETOOL staff 
maintained an independent record of ( xpenditv-r.-as that was used to 
make comparisons with CEC's records, ivl though the dual system 
created a duplication of effort, it ensured an accurate 
accounting . 

The Project Director submitted quarterly progress reports to 
the CEC Board of Governors, semi-annual reports to the TED 
Executive Committee, and semi-annual reports to the RETOOL 
Advisory Council. All of these groups were very supportive of 
the project's activities and products. 
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CONCLUSIONS 



Toward the end of the project, staff conducted a survey of 
RETOOL "graduates" to determine the extent to which they are 
using their new knowledge and skills* Respondents indicated that 
21.33 percent consider themselves beginning computer users, 46.67 
are intermediate users, and 22 percent are at the advanced or 
cutting edge level. Sixty-three percent use computers daily; 22 
percent use them at least several times a week. Considering the 
percentage of respondents who are teacher educators (75%) , it is 
interesting to note that 71.33 percent of the total number of 
respondents say they use microcomputers in the courses they 
teach; thus, one could infer that the vast majority of the 
respondents are using information and training provided through 
the project. 

In looking over evaluation comments expressed by the teacher 
educators who participate in RETOOL training events, three 
factors are evident: 1) the materials are useful in special 
education personnel preparation programs, 2) the opportunity to 
work with colleagues across the nation is essential to their 
growth as professionals, and 3) learning from experts in special 
education technology is a treasured experience. These factors 
are supported by statistics indicating the extent to which RETOOL 
participants use their own funds to attend workshops. Only 12.67 
percent had all expenses covered. Eighteen percent received no 
support; 44.7 percent received minimal support; 16.67 received 
at least half; 5.33 percent received support from other sources. 

A large part of the success of this and other RETOOL 
projects has been the strong commitment of teacher educators who 
serve as trainers and members of the Project Advisory Council. 
The level of support, enthusiasm, and commitment of the leaders 
in the field of special education technology could not be 
str onger * 

The ultimate success of the project can be attributed to the 
staff of the U.S. Department or Education's Office of Special 
Education and Rehabilitation Services who not only provided 
funding but also contributed moral support and professional 
adv ice. 
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ABSTRACT 



Teacher Education andSpectalEducsion, 1987, 70(4). 153-160 



A list of 43 microcomputing competencies associ- 
ated with the functions that special education pro- 
lessors typically perform was generated through a 
task analysis. Approximawly 60% of a national sam- 
pie of 250 special education faculty who use micro- 
computers responded to a questionnaire designed 
to assess the value of the cor$ipetency statements. 
Competencies associated with the function of pro- 
viding instruction about microcomputer applications 
in special education were viewed as t)eing most in> 
portent, foUcwedtyy those associated v/ith using the 
microcomputer as an aia to instruction in combes 
and as an aid to personal productivity. With a few 
exceptions, competencies related to tfje use of micro- 
computers to meet service responsibilities, computer 
programming and related skills, and selection a id 
operation of microcomputer equipment were seen 
as less usefvL Word processing was rated as the 
single most useful competency and computer pro- 
gramming as the least useful. 



A national survey on the use of microcomputers in 
special education personnel preparation programs 
found that instruction in the use of microcomputers 
in special education is perceived to be important for 
special education teachers (Blackhurst & MacAr- 
thur. 1985). However, the survey found that many 
special education faculty lacked tJie skills necessary 
to provide that instruction. When microcomputers 
were being used, most faculty' were using them to 
perform such functions as vNord processing, record 
keeping, statistical analysis, arid test generation. 
Lack of faculty knowledge and skills were cited as 
barriers to increased use of microcomputers and 
instruction about their use in special education per- 
^nel preparation courses. 

institutions of higher education (IHEs) and nation- 
al professional associations have initiated various 
fleets aimed at increasing the number of special 
^ucation faculty trained in microcomputer uc»9. For 
•^niple, the Teacher Education Division (TED) of 
^ Council for Exceptional Children (CEC) operates 
^^oct RETDOL. which is designed to provide in- 
f^^e training workshops on microcomputer use 
^Pecial education faculty (Byrom, 1986). Inten- 
postdoctoral training on applications of micro- 
^[^"ter technology in special education is offered 
Unlversfty of Kentucky (Blackhurst. 1966). and 
Univer3l^^ of Maryland offers a doctoral program 
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in microcomputing research to provide training to 
those who may become special education faculty 
members (MacArthur & Burke, 1985). 

There continues to be a need, however, to iden- 
tify specific areas in which special education facul- 
ty might require training in the use of microcom- 
puters. To facilitate the assessment of training 
needs, It is first necessary to identify the competen- 
cies that special education faculty should have if 
they are to use microcomputers and teach about 
their applications. Once those competencies have 
been identified, It will be possible to conduct very 
specific training needs assessments, develop train- 
ing prjgrams in response to those needs, and 
evaluate the effectiveness of the training programs. 

PURPOSE 

The purposes of this research were to identify the 
microcomputing competencies important forspecial 
education faculty and then determine the perceived 
importance of each. The following research ques- 
tions were addressed: 

1. What microcomputing competencies should 
special education faculty members have? 

2. What is the relative importance of the microcom- 
puting competencies? 

3. What microcomputing competencies represent 
specialty areas and should be of interest to only a 
few special education faculty? 

IDENTIFICATION OF COMPETENCIES 

An ERIC search was performed in an effort to iden- 
tify research or descriptive articles relative to micro- 
computing competencies deemed important for 
special education faculty. The search yielded no lit- 
erature on the topic Consequently, the authors pro- 
ceeded to conduct a task analysis in an effort to 
generate a list of competencies that would answer 
the first research question. 

The frame of reference used to guide the task 
analysis focused on functions that special educa- 
tion faculty perform. The task analysis was predi- 
cated on three assumptions: (1) microcomputers are 
available at IHEs to support the functions; (2) micro- 
compjiters are important in the education of excep- 
tional children; and (3) instruction about microcom- 
puter use should be provided in special education 
personnel preparation programs. The national sur- 
vey cited earlier supported those assumptions. 

Six functions were identified as being relevant. 
Task analyses were then performed for each of the 
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functions, yielding a total of 43 competencies. The 
competency list was submitted to a pane: of judges 
for reaction. The judv,js were nine advanced grad- 
uate students enrolled in a course on reseeirch tech- 
niques in special education. All had masters de- 
grees in special education and were pursuing either 
an educational specialist or doctoral degree with an 
emphasis on applications of microcomputers in 
special education. Each judge had completed four 
courses and a practicum in microcomputer applica- 
tions in special education; all were enrolled in a.i 
additional three courses and a second practicum 
on that topic at the time they evaluated the com- 
petencies. Seven of the nine judges owned a per- 
sonal computer; all nine used microcomputers. AH 
judges were women. 

The judges were asked to edit any items that were 
unclear and to add or delete items, with the goal of 
creating a comprehensive list of microcomputinp 
competencies for special education faculty. Recom- 
mendations for change were incorporated into a 
revised competency list and resubmitted. Judges 
unanimously agreed that this final list of functions 
and competencies was appropriate. 

The six functions and the corresponding 43 com- 
petencies that were identified appear in Table 1. 



PROCEDURES FOR DETERMINING tfiS 
VALUE OF THE COMPETENCIES;:???^^ 

Survey research was conducted -to ansv^e'r- 'the 
research questions. FollowingWadescri'ptions'of 
the instrument developed to cdjiect'the^ata, the 
sample from which the data were'collecfe'd, and the 
data analyses that were' conducted. 

- ^ InstrUrnehtatJon 

The instrurTient,foi;.this part of the investigation was 
a questionnaire based;o'n the 43 identified com- 
petencies. Competency statements were arranged 
according to.the six functions associated with the 
use of micfocpmputers by special education facul- 
ty and followarf'by rating categories denoted by the 
letters X. S, N. U, and E. Respondents were asked 
to judge the importance of each competency by 
circling one letter according to the folk^ing key: 

X = Not sure about the importance of this 
competency 

S = Specialty area; of interest to only a few faculty 
N e Not useful 
U c Useful 

E c Extremely useful for improved productivity 



Function 1: 



Function 2: 



Function 3: 



Function 4: 



Function 5: 



Function 6: 
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TABLE 1 

Microcomputer functions and competencies 
Using c» microcomputer as an aid to personal productivity 

\ "".^1 ^Tr^' epa^e class notas. manuscripts, and other written documents. 
2. Use utilities, such as mail-merging programs and spelling checkers 
a Lse database programs to maintain records. 

Perform statistical analyses with microcomputer software 

n^nn?il''o«^^^I® ^° ^'^^^'^ '^^^ manuscripts and presentations 

Usmg a spreadsheet program to manipulate budgets and fiscal records ^ 
a U»ng electronic message services, such as "SpecialNet;* 

Ws/ng the microcomputer as an aid to instruction in college courses 
9. Use microcomputer systems to prepare instructional materials, such as transparencies 

tSSSu^^^^^^^ 

11. Store questions in computerized test banks and generate examinations 

12. Use gradebook software programs to store student grades. 
Selecting and operating microcomputer equipment 

14. Set uo microcompute: equipment and test it to ensure that it will operate correcilv 

2 beinr<!S'.^ '° ^"'"'^ ^" °' ^'"^'^ properly with the microcomputer equip- 

ia Install penpheral devices that enhance the capabilities ofa microcomputer (e.g.. .nodems printers 
extra memory, clock cards). a . "uucma.tjiiiHBis. 

17. Use mass storage devices, such as hard disks. 

hardSe'aJ?S£'° '^""■"^ maintenance of microcomputer 

19. Use system commands and utilities needed to load, run. save, and copy programs. 
Ptmiding instruction about microcomputer applications in special education 

20. Define terms and concepts related to microcomputer applications in special education 

21. Identity major issues associated with the use of microcomputers in special education. 

22. Articulate goals and a philosophy for using micrcomputer technology in special education 
^iA Descnoe research on miciocomputer use in special education 

24. Teach ways to evaluate microcomputer software for its potential in teaching exceptional individuals 

25. Select and demonstrate software programs that are appropriate for use with exceptional children 
2a Teach how ool uses of microcomputers, such as word processing and databases, can be used with 

exceptional students. . '•a" uo usea wim 

27. Demonstrate con.mercial software programs designed to generate lEPs and analyze the results of 
educational or psychological assessments. anucimi/ oiiiBresuiisoi 

I'h * '° ■ '^^■''"^ environmental control and how to make computers accessi- 

ble to those with physical or sensory impairments. 

29. Teach how to evaluate the effectiveness of microcomputer applications in special educatioii. 

30. TeaCh how to integrate microcomputer use into curricula for exceptional cliiidren 
eEHon'°""^"°" ^sources available to support the use of microcomputers in special 

32. Explain ethical considerations related to uses of microcomputer technology in special education. 
Using microcomputers to meet service rBsponsibilitias 

3a Conduct needs assessments related to the use of fnicrocomputers in special education 

M. Consult with special education teachers about their use of microcomputers 

35. Provide inservice training about microcomputer use in special education 

3a Identify sources of funding for microcomputer hardware af«l software for special education programs 

37. Prepare proposals for the funding of special education microcomputerpJojects. 

Comp'jiar programming and related skills 

3a Copy and run computer programs from program listings in books and computer magazines. 

39. Design computer-assisted instruction programs that could be programm ed by those who have pro- 
gramming skills. ' na.oH'v/- 

40. Use pre-packaged software-authoring systems to prepare computer-assisted instruction lessons 
(Or students. 

42. Modify computer programs to make them more useful with special populations 
4a Write computer programs using high-level languages such as BASIC or Pascal'. 
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Before the questionnaire was distributed, the 
judges were asked to respond to the questions on 
the questionnaire and answer several questions 
about its format and structure. Six of the nine judges 
staled that the respons'i mode was appropriate; the 
remainder were uns'jre. Several editorial recom- 
mendations also wjre made. The instrumen, was 
finalized, incorpora;;:*g the cx.nments of the judges. 

Satiple 

The questionnaire was sont to 250 people identified 
In previous research (Bla:khurst & MacArthur, 1986) 
as special education faculty who were knowledge- 
able users of microcomputers. A total of 148 ques- 
tionnaires were returned, for a response rate of 
59.2%. Respondents were rather evenly distributed 
throughout the country, with questionnaires being 
received from people in 45 states. No single state 
had mere than 9 respondents. 01 this total, 37.8% 
were women and 60.8% were men. Tvra persons 
chose not to reveal their gender. 

Determination of Rank Ortier 
For each of the 43 competency statements included 
in the questionnaire, the percentage of respondents 
circling each of \lj five rating choices was com- 
puted. To detemnine the rank o( each microcomputer 
furiction in terms of importance to faculty, the "use- 
ful" and "extremely useful" percentages for the 
specific competencies associated with the function 
were combined and averaged. The function with the 
highest combined average percentage was ranked 
first in importance; the function with the next highest 
percentage was ranked second; and so on. The 
combined "useful" and "extremely useful" percen- 
tage scores of specific competencies also were 
used to rank order the competency statements 
within their respective microcomputer function 
categories. 



RESULTS AND DlSCUSSfON 

Table 2 presents a rankK)rdering of the six functions 
and their associated competencies. The bold state- 
ments represent the six functions. The other state- 
ments are abbreviated versions of the 43 competen- 
cios listed in Table 1. Table 2 also displays the per. 
centage of responses to each of the five response 
categories (i.e.. unsure, specialty area, not useful. 
U5fiful. extremely useful) for the 43 competencies. 
The percentages to the right of the six function 
statements are averages of the percentages for the 
specific competency associated with and listed 
below oach function. 
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An examination of ihe "unsure" rating category 
in Table 2suggests that respondents were confident 
in heir judgments about the competencies. Overall 
only 5.2% of all ratings fell into the "unsure" cate^ 
gory. Respondents appeared to be the most unsure 
ebout the importance of competencies associated 
with the function of selecting and operating micro- 
computer equipment. 

The relatively few respondents who rated a par- 
ticular cortipetency as "not useful" indicates that 
most of the competencies^ were perceived as having 
value. Not all competencies, however, were perceiv- 
ed as being important for all faculty. Approximately 
one-third of the respondents perceived competen- 
cies associated with microcomputer selection and 
operation, computer programming, and profession^ 
al service as being specialty areas that were of in- 
terest to only a fe^.v faculty. 

/i Ji!!''°"'^®^®"''^P®'''®'^^^ 2^ b«'"9 least useful 
(17.6% combined "useful" and "extremely useful- 
score) was the ability to write computer programs 
using high-level languages such as BASIC or 
Pascal. The competency judged most useful (94 6% 
usefulnessscore)was the ability to use a word pro- 
cesser to prepare class notes, manuscripts, and 
other written documents. 

The six microcomputer functions were found to 
rank in their usefulness to special education facul- 
ty as follows; 

1. Providing instruction about microcomputer ao- 
plications (85.1%) 

2. Using the microcomputer as an aid to instruc- 
tion in courses (80^%) 

3. Using a microcomputer as an aid to personal pro- 
ductivity (73.1o^) 

4. Using microcomputers to meet service resoon- 
sibilities (61.4%) 

(492?^^"^^^ Programming and related skills 

6. Selection and operation of microcomputer eauio 
ment (47.6%) ^ ^ 

These function and associated competencies are 
discussed below. 

Instruction about Microcomputers 

As a category, competencies associated with pro- 
viding instruction about microcomputerapplications 
in special education were considered to be the most 
important. With one exception, all of thecompeterv 
cies associated with this function were rated as 
useful or extremely useiul by more than 80% of re- 
spondents. The two competencies seen as most 
critical in this area were teaching how to integ.-ate 
microcomputer use into curricula for exceptional 
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n i. TABLE 2 

Rank order of usefulness of the six functions and competencies wtthtn each function (N = 148) 

Competency 
Instruction about Microcomputers 

30. integrate micro in curriculum 

25. Demonstrate software 

31. Resources to support micro use 
24. Evaluate software 

20. Define terms & concepts 

22. Articulate philosophy for use 

26. Teach about micros as tool;: 

21. Identify issues in use 
29. Evaluate micro effectiveness 

27. Use lEP & assessment software 

32. Explain ethical considerations 

23. Describe microcomputer research 
26. Use adaptive devices 
Teaching Aid 

11. Test generation 
9. Prepare instructional aids 

12. Student gradebook programs 
10. Computer-assisted instruction 
Personal Productivity 

1. Use d word processor 

4. Maintain reference files 
3. Use database programs 

2. Use utility programs 

5. Perform statistical analyses 

6. Prepare graphs and charts 

6. Use telecommunications 

7. Use spreadsheets 

Professional Service Aid 

35. Provide inservice 
34. Consult about micro use 

36. Identify sources of fuaJing 

33. Conduct micro needs assessment 

37. Prepare micro proposals 

Microcomputer Selection/Operation 
19. Use system commands 

14. Set up and test equip::>ont 

13. Make selection decisions 
16. Diagnose & maintain systems 

16. Install peripheral deWces 

15. install software 

17. Use hard disks 

Computer Programming 

40. Use authoring systems 

41. Use authoring languages 

42. Modify existing programs 

38. Copy programs from magazines 

39. Design CAl programs 

43. Write computer programs 
Overall Percentage 



Unsure 


Specialty 


Not 




Eytremely 


Area 


Useful 


Useful 


Useful 


1.9% 


9.7% 


2.6% 


39.9% 


45.2% 


0.7 


4.7 


1.4 


35.6 


57.4 


0.7 


5.4 


1.4 


26.4 


64.2 


2.U 


6.6 


0.7 


48.0 


42.6 


P 7 


0.0 


O A 

2.0 


26.4 


60.1 


2.7 


6.6 


2.7 




39.9 


2.0 


6.6 


2 0 


CA A 


37,2 


2.0 


6.1 


9 7 


10 A 


54.7 


1.4 


6.6 




IT O 


50.0 


1.4 


10,6 


3.4 


1 A 


42.6 


2,0 


13.5 




4o.9 


37.2 


f.l 


6.6 


o.o 




35.6 


1.4 


14.2 




bl.4 


29.1 


2.0 


30.4 


2.0 


28,4 


17 0 


4.9 


9,0 


5.9 


D 1 .9 


26.4 


1.4 


7.4 


1.4 


40.0 


43.2 


9.5 


6.1 


? 7 




26.4 


4.1 


7.4 


10 1 


30. 0 


21,6 


4.7 


12.6 




CA T 


22.3 


4.6 


1 Q 'J 

lo.J 


3.6 


42.7 


30.4 


1.4 


2.7 


1 A 


19.0 


75.0 


2,0 


10.1 




44.0 


41.2 


1,4 


10.1 


0 7 


R7 A 


26.4 


6.1 


12.2 


O. 1 




20.3 


2.7 


24.3 




A'i 0 


29.7 


5.4 


21,6 


? 7 


DU.U 


20.3 


12.2 


23.0 


R 1 
0,1 


43. J 


13.5 


5.4 


42.6 


6.1 


31.1 


^A Q 

l**.9 


2.6 


32 4 




IT 1 


24.1 


1.4 


25.4 


P 7 


IT O 


32.4 


4,7 


23.0 


A 1 


4b.o 


23.0 


2.0 


33.1 


P 7 
£..1 


ob.l 


27.0 


4.1 


39.2 


2.7 




13.5 


2.0 


40.5 


4.7 


pp /I 


24.3 


10.1 


o^.u 


10.0 


30.1 


17.5 


2!o 


5.4 


2.0 


35.6 


*i4 7 


12.2 


32.4 


11.5 


29.1 


14.9 


11.5 


36.5 


7.4 


30.4 


13.5 


9.5 


34.5 


14.2 


33.1 


6.6 


10.1 


41.2 


10.1 


27.7 


10.6 


12.6 


37.2 


12.2 


25.0 


12.6 


12.6 


37.2 


12.6 


29.7 


6.6 


6.6 


35.2 


6.6 


32,5 


16.7 


1.4 


15.5 


3.4 


47.3 


32.4 


4.1 


30.4 


6.6 


39.2 


19.6 


2.7 


37.6 


6.1 


34.5 


16.9 


12.2 


30.4 


11.5 


33.6 


11.5 


6.1 


46.6 


4.7 


23.6 


16.9 


13.5 


43.6 


20.3 


16.9 


0.7 


5.2 


22.6 


5.7 


39.1 


27.0 



Children and being able to select and demonstrate 
somr^'are programs appropriate for exceptional 
children. 



The national surve>' discussed earlier (Blackhurst 
& MacArthur, 1986) found that two of the lop three 
microcomputer training needs for special education 



BlacHhurst, MacArthun & Byrom 157 



21 



faculty involved special education applications with 
hardware and software. This study verifies the im- 
portance of these topics, respondents strongly in- 
dicating that special education faculty should Incor- 
porate into their courses information about ways 
microcomputers can be used in the delivsry of in- 
struction to exceptional children. Yet faculty may be 
ill-equipped to provide such instruction. Additional 
research to identify microcomputer training needs 
of faculty should be performed to verify the validity 
of this assertion. 

Teaching Aid 
For the function rank ordered second in impor- 
tance-^the use of the microcomputer as an aid in 
teaching special education courses--the compe- 
tency cf using test banks was viewed as the most 
important. The use of utility programs that permit 
the preparation of instructional aids and storage of 
student grades also -.vas considered important by 
the vast majority (80%) of tne respondents. Respon- 
dents were less sure of the importance of computer- 
assisted instruction for college courses. 130/0 view- 
ing this as a specialty area for a few faculty. 

Personal Productivity 
Of the competencies associated with the third- 
ranking microcomputer function— use of the 
microcomputer as an aid to personal productivity— 
the ability to use a word processor topped all others 
in importance. Of the remaining competencies 
associated with this function, most respondents 
considered using utility programs such as spelling 
checkers (74%). using database programs (86%). 
and using microcomputers to maintain reference 
files (86%) useful or extremely useful. 

Approximately 25% of the respondents viewed 
the use of the microcomputer for statistical analysis 
and preparation of graphics for research articles as 
specialty skills of interest to only a few faculty. 
Perhaps those who responded in this fashion rep- 
resented IHEs that did not require faculty to con- 
c jct research. An alternative explanation might be 
that mainframe computers are viewed as being 
^ more appropriate tools than microcomputers for per- 
forming statistical analyses and preparing graphic 
displays of data. 

Using spreadsheets was also viewed as a special- 
ty area by nearly 43% of the respondents. In all like- 
lihood, manyof the respondents view fiscal manage- 
ment as boing primarily in the domain of admini- 
strators. Faculty who are not required to maintain 
fiscal records would not be expected to know how 
to use an electronic spreadsheet to maintain these 
records. 
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Professional Service Aid 
Overall, the competencies associated with the 
fourth ranking microcomputer function of meeting 
service re5f;onsibilities were considered useful 
(373%) or extremely useful (24.1%) by the majority 
of respondents (61.4%). Nevertheless, a large pro- 
portion of respondents (32.4%) considered this area 
to be a specialty area, it should be emphasized that 
the competer»cies associated with service were 
worded in such a way that services to be performed 
were directly associated with microcomputer use 
(e.g.. providing inservice training training about 
microcomputers, conducting needs assessment 
about about microconputer use). It is likely that only 
some faculty would bb » lerested in providing such 
specialized services. However, if competencies 
were vrarded to emphasiie the use of microcom- 
puters to facilitate professional services, regardless 
of the t'^-'- of the service, a broader range of facul- 
ty might ;ider these competencies to be hiqhly 
useful. 

Microcomputer Selection/Operation 
Of the seven competencies associated with the fifth 
ranked function— the selection an<i operation of 
microcomputer equipment— the ability to use sys- 
tem commands and utilities was the only competen- 
cy seen as useful or very useful by the majority 
(905%) of respondents. In the authors' experience, 
there are generally one or two people In a special 
education department who are interested in micro- 
computer hardware. These "computer gurus*' are 
the ones who are called upon to install hardware, 
learn how to operate new equipment, and trouble- 
shoot when something goes amiss in the operation 
of either hardware or software. In all likelihood, this 
is the case at other IHEs. If so, it vrauld account for 
the findings associated with this function. 

Computer Programming 
Nearly half (49.2%) of the respondents considered 
the area of programming, the lowest ranking area, 
as one in which some faculty should specialize. Yet 
rnore than one-third (35.2%) of the respondents 
viewed competencies associated with computer 
programming and specialty skills to be of interest 
to only a few faculty. For example, the d esign of com- 
puter-assisted instruction (CAI) programs was seen 
as a specialty skill (;8.6%). yet a useful or highly 
useful (405%) one. Only 4.7% considered this skill 
of no value. 

Of the competencies associated with computer 
programming, respondents rated the ability to use 
prepackaged softv^rare-authoring systems to prepare 
computer-assisted instruction lessons for students 
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as most 'n^portani. Nearly 80% rated this competen- 
cy as useful or extremely useful. The ability to write 
computer programs was viewed as the least useful 
competency, with only 17.6% considering it useful 
Of extremely useful to faculty. 



CONCLUSIONS AND IMPLICATIONS 

This research generated a list of microcomputing 
competencies associated with the functions that 
special education professors typically jjerform at in- 
stitutions of higher education. A panel of \u6^es con- 
firmed the face validity of the competencies and 
questionnaire respondents made judgements about 
the relati»-e value of each competency statement. 
Although competencies associated with the use of 
the microcomputer as an aid to personal produc- 
tivity and in teaching courses were viewed as useful, 
the most important competencies were those 
associated with the function of providing instruction 
about microcomputer applications in special educa- 
tion programs. When ratings of useful and extremely 
useful were combined, the competencies associ- 
ated with this function can be ranked in the follow- 
ing order of importance. The statements complete 
the declarative stem: Speclat education faculty 
should be able to . . . 

• teach how to integrate microcomputer ::3e into 
curricula for exceptional children. 

• select and demonstrate software programs that 
are appropriate for use with exceptional children. 

• provide information about resources available to 
support the use of microcomputers in special 
education. 

• teach ways to evaluate microcomputer softvimre 
for its potential in teaching exceptional individuals. 

• define terms and concepts related to microcom- 
puter applications in special education. 

• identify major issues associated with the use of 
microcomputers in special education. 

• articulate goals and a philosophy for using micro- 
computer technology in special educatbn. 

• teach how tool uses of microcomputers, such as 
word processing and databases, can be used with 
exceptional students. 

• teach how to evaluate the effectiveness of micro- 
computer applications in special education. 

• demonstrate commercial software programs 
designed to generate lEPs and analyze the results 
of educational or psychological assessments. 

• describe research on microcomputer use in spe- 
cial education. 



• explain ethical considerations related to uses of 
microcomputer technology in special education. 

• show how to use adaptive devices for environ- 
mental control and how to make computers accessi- 
ble to those with physical or sensory impairments. 

Wit^ the exception of the last of these competen- 
cies, which respondents saw as an area of primary 
interest to specialists, more than 80% of respon- 
dents considered these competencies useful or ex- 
tremely useful. Clearly, these competencies need 
to relate to a faculty member's specific area of spe- 
cialization. That is, faculty specializing in the area 
of the severely handicapped would be expected to 
be able to teach about ways that microcomputers 
should be integrated into the curriculum for students 
with severe handicaps, but not for students with mild 
learning disabilities. 

If there is validity to the findings of this research, 
it has several implications. The first is that faculty 
need to assess their ability to perform these com- 
petencies. The competency list described here 
could be used for this purpose. A self-assessment 
instrument could be co- iructed that would enable 
faculty members to identify those competencies in 
which they already are competent, those that they 
have no interest in developing, those for which they 
are interested in developing an awareness, and 
those for which they are interested in developing 
skills. 

Once that self-assessment is completed, faculty 
cGJid then pursue a professional development pro- 
gram to acquire the comp etencies identified as be- 
ing important. Departmental administrators could 
use similar procedures to develop a department- 
wide, inservice training program. Federal decision 
makers also could use data collected this way to plan 
funding priorities thnt support the development of 
faculty retraining programs. 

Finally, a caveat should oe noted. As Shores, 
Cegelka. and Nelson (1973) correctly pointed out, 
the validity of competency lists developed with pro- 
cedures such as those described in this research 
is subject to question until the competencies have 
been verified empirically. In responding to the con- 
cerns of Shores and his colleagues, Blackhurst 
(1977) has argued that one of the principles of 
competency-based approaches to instruction is to 
specify competenciesso they can be placed under 
public scrutiny. In this way, other professionals may 
examine them, debate their merits, and conduct the 
research that is necessary to either verify or refute 
their validity. The research described here is a first 
step to defining microcomputer competencies that 
special education *J faculty should have. The valida- 
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tion of the competencies mrsi remain the topic of 
future researr^h etions. 
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APPENDIX C 



Promotional Materials 



rM^r\TT^r^n^ T^T^n^r\r\r training in special education technology 

i;^JtVlJJjQV^ i JKJC/iL/vJJL POST-DXTORAL LEADERSHIP PERSONNEL 



Project RETOOL is a federally funded project that offers 
higher education faculty opportunities to gain hands-on experience 
with microcomputer applications in special eaucation, lie project* 
is operated by The Council for Exceptional Children and its Teacher 
Education Division* For the 1986-87 academic year, project staff 
and consultants have planned workshops on the following topics: 
AppleWorks, Integra^^^ed Software for the IBM, and Authoring Systems. 



Workshop Iz Aopleworks 

University of Kentucky, Lexington 
January 5-9, 1987 



Professor A. Edward Blaekhurst has designed a series of 
training activities and materials that show teacher educators how 
to use the word processor, database management, and spreadsheet 
programs of the AppleWoi'ks system. In this workshop. Dr. 
Blaekhurst will help participants use AppleWorks to develop a 
nunrc^r of practical products, including the following: 

• a bank of. test questions for a coarse 
» templates for student program plans 

• a database template for maintaining student information 

• a *"udget format suitable for grant proposals. 

Training activities xor the firs three days will focus on 
word processing, database management, telecommunications, Sj^x^lling 
checkers, and mailmerge programs. Daring the final two day^, 
participants will learn about spreadsheets (budgets and 
gradebcoks), hard-disk management, ASCI! "files, microcomputer 
troubleshooting, and disk ^repair. Participants will have the 
option of attending the workshop for three or five days. 



Workshop 2: Integrated Software for the IBM 

IBM Customer Service Center, Rosslyn, Virginia 
March 4-6, 1987 



Project staff are working with David Keefe and Linda Tsantis 
from IBM to plan a workshop that will introduce teacher educators 
to practical applications of integiated software. Participants 
will use Electric Desk, a software package similar to AppleWorks, 
to develop a bank of test questions, and templates for letters, 
student records, grades, program plans, and budgets. Participants 
will also have an opportunity to preview other IBM compatible 
software, e.g.. Framework; Lotus 1-2-3, WordStar. 



Workshop 3 s Authoring Systcms 

University of Illinois, Champaign-Urbana 
April 16-18, 1987 

Authoring systems allow teachers with little or no computer 
programming experience to develop individualized computer assisted 
instruction lessons. In this workshop, participants will learn to 
use one of three authoring systems that were designed specifically 
for special education applications. Each system has unique 
features including graphics capabi lities, screen editors, and 
auxi liary input/output 'levices. The researchers who devel oped the 
authoring systems will conduct the workshop. 

Training activities will begin with an introduction to the 
principles of instructional design that are particularly relevant 
to the development of computer assisted instruction. Participants 
will then learn one of the following systems: 

• The -SPR, ED Authoring System, developed by Robert 
Zuckerman and colleagues at Kent State University. 
Training will be on the IBM version of the system. 

^ The H.E,L>P. Authoring System, developed by Joseph 
Lamos and colleagues at the Denver Research Institute. 
Training wi 11 be on the IBM version of the system. 

d Multisensory Authoring Computer S ystems (MACS). 

developed by Marion Panyan and colleagues at The Johns 
Hopkins University. Training will be on Apple 
computers. 

There is no registration fee for any of the workshops, but 
participants will cover their costs for transportation, lodging, 
and food. The project has arranged special hotel rates ranging 
from $35-$45 per night in Lexington and Champaign to approximately 
$85 per night in Rosslyn..^ 

If you would like to participate in one of the workshops, 
please fill in the application form and send it to: 

Dr. Elizabeth McClellan 

Director, Project RETOOL 

The Council for Exceptional Children 

1920 Association Drive t 

Reston, VA 22091 

Space is limited, so applications are accepted on a first 
come, first served basis. After your application has been 
processed, project staff will send you more specific information on 
the content of the workshop you have selected. If you have any 
questions, please contact Elizabeth McClellan or Gale O^Brien at 
(703) 620-3660. 
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PROJECT RETOOL 



TRAINING IN SPECIAL EDUCATION TECHNOLOGY 
FOR POST-DOCTORAL LEADERSHIP PERSONNEL 



Name ^ 

Address . 

City State Zip 

Telephone ( ) SpeeialNet Name 

Academic Position 

I would like to attend the following workshop (check one): 

AppleWorks, University of Kentucky, January 5-9 

January 5-7 

IBM Integrated Software, Rosslyn, Virginia, March 4-6 

Authoring Systems, University of Illinois, April 16-18 

The following information will help workshop leaders plan 
training activities that meet different instructional needs. 

What is your current level of computer experience? 

Novice Intermediate Advanced 

To what microcomputer model(s) do you have access (e.g., IBM 
PC, Apple 11+)? 

What model(s) do you use on a regular basis? 



What software, if any, are you currently using to facilitate 
professional productivity? Please specify^ 

Word Processing 

Database Management 

Spreadsheet 

Graphics 

Telecommuni cat ions 

Authoring 

Other 

Are you currently using mi cr ocomput er s in the classes you 
teach? If so, how are they being used? 



ERIC 



9„ 28 



PROJECI RETOOL 



Training in Special Education Technology 
For Post-Doctoral Leadership Personnel 

Project RETOOL is a federally funded training project that offers higher education faculty opportunities 
to gain hands-on experience with microcomputer applications in special education. The project is 
operated by the Teacher Education Division of The Council for Exceptional Children. For the 1987-1988 
academic year, project staff and consultants have planned training events on the following topics; Special 
Education Technology in the Higher Education Curriculum, Telecommunications, Expert Systems, and 
Authoring Systems. 

No registration fees are required for RETOOL training events. If you would like to participate in a 
workshop, please complete the registration form and rptum it to: Project RETOOL, Ine Council for 
Exceptional Children, 1920 Association Drive, Reston, VA 22091, (703) 620-3660. Upon receipt of your 
registration, project staff will provide you with information concerning transportation, lodging, and 
schedule; 

SPECIAL EDUCATION TECHNOLOGY IN THE HIGHER 
EDUCATION CURRICULUM 

CEC Headquarters 
Reston, Virginia 
July 16-17 

This roundtable will be a forum for teacher educators to share ideas and experiences regardmg effective 
ways of integrating technology training into the higher education curriculum. Representatives of small, 
medium, and large colleges will lead the discussion by presenting descriptions of their trainmg programs 
and by sharing materials on course offerings, course syllabi, lists of texts and training materials. 
Discussion leaders include the following teacher educators: 

Ed Blackhurst— University of Kentucky 

Ted Hasselbring — ^Vanderbilt University 

Linda O'Donnell— University of Missouri, Kansas City 

Barbara Reeves — Ohio University 

David Slade— Johnson State College (Vermont) 

Jim Skouge— California State University, Bakersfield 

RETOOL staff anticipate several products will result from the roundtable; a compilation of technology 
program descriptions, course syllabi, lists of materials and texts, etc., a prototype of training materials 
that tearher educators can use to infuse technology training into non-technology courses, and a list of 
recor-Tiend ^tions that will help colleges and universities plan training programs in the future. 
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TELECOMMUNICATIONS 



East— West Center 

University of Hawaii (Honolulu) 

January 7-9 

Participants in this workshop vrfll discover a wide range of technology applications for special education 
students, teachers, and teacher educators. Workshop topics include demonstrations of the followmg 
projects and activities: 

Hawaii Kids, a telecommunications network for special education students, — Demonstration by Marcia 
Jenkins, Hawaii State Department of Special Education 

Special Talk, a network for special education teachers located throughout the country — Demonstration 
by David Keefe, IBM Special Education Program Department 

Bibliographic Retrieval Service (BRS), an on-line collection of databases, including ERIC and 
ECER— Demonstration of how to conduct a search, Elizabeth Byrom, RETCX)L project director 

American Council on Rural Education (ACRES)r using teleconferencing to train special education 
teachers in remote areas — ^Demonstration by Doris Helge, University of Western Washington 

Hawaii Interactive Television System (HITS), using interactive television for extension courses, job 
training, and teleconferencing — ^Presentation (and hopefully demonstration) by Curtis Ho, University 
of Hawaii, Manoa 

Project staff have made arrangements for group airfares and hotel rates, with options for four or seven 
day stays. Sample round trip fares on United Airiines; fron? Washington, DC, $598; from the Midwest, 
$578; from Seattle, $378. Sample hotel rates are $189 per person for four nights and $299 for seven nights. 
Transportation will be provided between the hotel and the East-West Center on the University of Hawaii 
campus. 

NOTE: The CEC-MR annual conference will be in Honolulu, January 11-13. For information on the 
program, contact Tom Snnith, 509 Forest, Fayetteville, Arkansas 72701 (501) 575-3548. 

EXPERT SYSTEMS 

Utah State University (Logan) 
February 11-13 

The goal of the workshop is to introduce teacher educators to expert systems, a practical application of 
artificial intelligence. Joe Ferrara (Utah State University) and Jackie Haynes (University of Marylanc), 
who have developed expert systems for special education, will conduct the workshop. Presenters and 
participants will address the following questions: 

• What is an expert system? How is it different from a regular computer program? 

• What is artificial intelligence ? How do expert systems fit into the AI picture? 

• How does an expert system work? 

• How are expert systems currently being used in special education? 

• What problems in special education can expert systems help solve? 

• What is the future of expert systems? 

Participants can stay at the University Inn for $28 for a single and $32 for a double. 
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AUTHORING SYSTEMS 



Northern Arizona University (Hagstaff) 
May 18-20 

Authoring systems are computer programs that enable educators with little or no knowledge of computer 
programming to prepare instructional lessons. Participants in this workshop will learn one of three 
authoring systems developed specifically for special education. 

MulHsensory Authoring Computer System (hAACS). Marion Panyan will demonstrate the MACS system, 
which comprises authoring and lesson programs, two graphics/speech disks, and an instructional 
manual. MACS helps educators create and edit 12 classes of lessons in which elementary age students 
with learning disabilities, mental retardation, or multiple handicaps learn to master concepts and 
information through a matching/discrimination paradigm. The sys. a provides student performance 
data in summary graphs or item by item analysis. Participants in the MACS session w'll also enjoy a 
presenlation by Ed Blackhurst in which he demonstrates ways of using Super Pilot to develop course 
materials. 

HELPmate Authoring and Instructional Deliver}/ System. Joseph Lamos will present his authoring system 
which helps educators develop instructional modules. At the micro level of authoring, teachers develop 
computer assisted instructional modules that are stored on computer diskettes to form courseware 
libraries. At the macro level, teachers create libraries of computer-based lessoas, using the libraries of 
instructional modules created at the micro level. The PlELPmate system has features for voice synthesis, 
large text, color highlighting, non-keyboard input, and sophisticated answer judging routines. 

The SPE.ED Authoring System. Bob Zuckerman designed this system with the ^new that instruction 
involves many small discretely identifiable actions/interactions. Several ^aique capabilities of the system 
indude (1) scan modes for moving about the frame of a lesson, (2) alteration of the sequence of frame 
presentations, (3) overiay windows which can provide hints or prompts, and (4) pretests which allow 
the developer to establish criteria for student placement within the courseware. 

The MACS and Super Pilot programs run on Apple Computers. HELPmate and SPE.ED run on 
MS/DOS (IBM PC and compatibles). Applicants for this workshop must indicate in advance their choice 
of system. Each participant will recdve a free copy of MACS, HELPmate, or SPE.ED. 

In addition to instruction on the authoring systems, participants will learn some of the important 
principals of instructional design that apply to the development of coinputer based instruction. Deborah 
Bott will be the instructor for this workshop session. 

NOTE: Jan Schnorr, our workshop hostess, has offered to lead an overnight hike into the Grand 
Canyon after the workshop. The trip will require a three day extension of your trip— one extra iiight in 
Hagstaff, and two in the Canyon (in cabins). Prices are ver> reasonable. If you are interested, please 
contact project staff right away. 
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Project RETOOL: 

Training in Advanced Technology Applications 
for Post-Doctoral Leadership Personnel 

"workshop Registration" 

The Council for Exceptional Children 
1920 Association Drive 
Reston, VA 22091 

Name 

Academic Position 

College or University Address 

City State Zip Telephone _ Special Net Name 

I would like to attend the following workshops 

□ SPEQAL EDUCATION TECHNOLOGY IN THE HIGHER EDUCATION CURRICULUM, CEC Headquarters 
July 16-17 

Q TELECOMMUNICATIONS, University of Hawaii January 7-9 
[] EXPERT SYSTEMS, Utah State University February 11-13 

AUTHORING SYSTEMS, Northern Arizona University May 18-20 

There is no registration fee for Project RETOOL training, but participants cover their own travel costs and per dicm. 
Participants who complete a workshop wiW receive a certificate. 

The following information will help project staff plan the workshops: 
What 5s your current level of computer experience? 

Novice Intermediate Advanced 

What microcomputer system do you use most frequently? 

How many students are enrolled in your special education program? 

Undergraduate Graduate In-service 

How many special educators receive training in technology? 

Undergi-aduate Graduate In-service 

To what extent are you involved in training special administrators to use technology? 



Have you or your colleagues developed training materials in special education technology? If so, briefly describe 
^ them on a separate sheet of paper. Indicate whether you ^re willing to share the materials with other teacher 

educators. 
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PROJECT RETOOL 



Training in Advanced Technology Applications 
For Post-Doctoral Leadership Personnel 

Project RETOOL is a training project that offers higher education facalty opportunities 
to gain hands-on experience with miaocomputer applications in special education. The 
project is operated by the Teacher Education Division of The Council for Exceptiona? 
Children and is funded by the US. Department of Education's Office of Special Education 
and Rehabilitative Services. 

For the 1988-1989 academic year, project staff and consultants have planned training 
events on the following topics: Miaocomputer Technology for Persons v^th Physical 
Disabilities, \rideodisc and HyperCard Applications in Special Education, Authoring 
Systems, and Using Microcomputers to Enhance Professional Productivity, 

If you would like to participate in one of the workshops described on the follov^ng pages, 
please complete the registration form and return it to: 

Dr. Elizabeth Byrom 

Director of Special Projects 

The Council for Exceptional Children 

1920 Association Drive 

Reston, VA 22091 



Upon receipt of your registration form, project staff will send you information about 
transportation, lodging, and schedule. 

No registration fees are required for RETOOL training events, but participants cover their 
own travel costs and per diem. Registration is generally linuted to 20 participants per 
workshop, and applications are processed on a first come, first served basis. If you register 
for a workshop and later discover that you are unable to attend, please notify project staff 
right away so another teacher educator can participate. 



Microcomputer Technology for Persons with Physical Disabilities 

Center for Tfechnology in Human Disabilities 

Maryland Rehabilitation Center and The Johns Hopkins University, Baltimore 
September 15-16, 1988 

Hardware, peripherals and interfacing devices for individuals with physical disabilities are the focus of 
this workshop. Center staff members Judy Rein, Bud Rizer, and Pat Ourand have planned training 
activities aimed at helping participants meet the following objectives: 

□ Identify categories of adaptive devices that perform similar functions. 

□ Organize adaptive devices according to their effectiveness. 

□ Program adaptive devices to perform custom modifications specific to an individual user. 

□ Combine adaptive input and output technologies. 

□ Use software methods of enhancing work rate and accuracy of work completed by a person with a 
severe physical disability. 

□ Identify off-the-shelf software that can be used with adaptive hardware to further customize 
applications. 

□ Understand the language and components of the total interfacing process v«th persons with severe 
physical disabilities. 

□ Evaluate an individual's physical capabilities for potential applications of adaptive microcomputer 
technology. • 

□ Understand the major function of the interface device, the device controller, and the output device. 



Videodisc and HyperCard Applications in Special Education 

Peabody College of Vanderbilt University, Nashville, Tennessee 
October 6^, 1988 

This workshop is designed to introduce teacher educators to two cutting edge technologies, videodiscs 
and HyperCard and to explore their instructional applications. Ted Hasselbring (Vanderbilt University) 
and Ron Thorkildsen (Utah State University) will lead this jam packed training event that will address 
the following topics: 

I. Introduction— Levels I, II, and III 

A. Videodisc technology: Characteristics and capacities 

B. Advantages, disadv£mtages, and typical applications 

II. Videodisc Design Considerations 

A. Incorporating research on effective teaching and instructional design 

B. Effective teaching strategies in Level I videodiscs 

III. Videodisc Programming — Level II 

A. Designing Level II videodiscs 

B. Writing Level II programs 

IV. Videodisc Programming — Level III 

A. Interfacing miaocomputers to videodisc players 

B. Controlling videodiscs using microcomputers 

V. Hyper(Zard, Videodisc, and Anchored Instruction 

A. Theory and rationale of Anchored Instruction 

B. Introduction to HyperCard 

C. Using HyperCard and videodisc to develop Anchored Instruction 

D. Repurposing videodiscs for education 
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Authoring Systems 



Long Island University 
January 1M3, 1989 

Authoring systems are computer programs that enable educators with little or no knowledge of computer 
programming to prepare instructional lessons or modules. The goals of this workshop are a) to introduce 
teacher educators to the basic concepts underlying the development of computer assisted instruction, b) 
Jumonstrate several off-the-shelf, easy-to-use authoring shells, and c) provide hands-on experience using 
an authoring language to develop a computer assisted instructional lesson. 

On the first day of the work' 3p, Deborah Bott (University of Kentucky) will introduce participants to 
some of the important principal^ of instructional design that apply to the development of computer based 
instruction. Marion Panjan (The Johns Hopkins University) will then demonstrate several authoring 
shells, i.e., computer programs that help educators create instructional games and other materials withoi^t 
having to write a computer program. 

The second da/s activities will focus on the Multisensory Authoring Computer System (MACS), which 
comprises authoring and lesson programs, graphics/speech disks, and an instructional manual. Dr. 
Panyan will demonstrate this system which helps educators create and edit 12 classes of lessons that assist 
elementary age students with learning disabilities, mental retardation, or multiple handicaps in learning 
to master concepts and information through a matching/ discrinunation paradigm. The system provides 
student performance data in summary graphs or item by item analysis. Workshop ^participants will receive 
a gratuitous copy of the MACS software. 

On the third day, participants will enjoy a hands-on computer experiencv** using Super Pilot. Edward 
Blackhurst will demonstrate several sets of materials that he uses in his ciasses at the University of 
Kentucky, and he will help participants use this authoring language to develop their own course materials. 



Using Microcomputers to Enhance Teacher Educators' 
Professional Productivity 

San Jose State University 
March 29-31, J 989 

(The CEC Q)nvention is in San Francisco April 3-7) 



In this workshop, A. Edward Blackhurst (University of Kentucky) and Elizabeth Byrom (CEC, Reston) 
will show teacher educators some ways microcomputers can facilitate the many professional activities 
expected of toda>'$ higher education faculty. Workshop presenters and participants will examine a variety 
of software packages designed to help professionals with the following tasks: 

□ Collectings analyzing, and reporting research data 

□ Writing for publication 

□ Preparing presentations 

□ Writing proposals for grants and contracts 

□ Using technology as a teaching aid 

The selection of software for this workshop will depend in part on the type of equipment available to the 
participants on a regular basis. Be sure to provide this information on the registration form. 
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Project RETOOL: 

Training in Advanced Technolog]/ Applications 
for Post-Doctoral Leaders! 'r) Personnel 




The Coimcil for Exceptional Children 
1920 Association Drive 
Reston,VA 22091-1589 
(703) 620-3660 FAX: (703) 264-9494 



ERIC 



Name 

Academic Position 



College or University Address 



City State Zip SpecalNet ID . 



I woul d like to attend the following workshops: 

Microcomputer Technology for Persons with Physical Disabilities 
Videodisc and HyperCard Applications in Special Education 
• Authoring Systems 

□ Using Microcomputers to Enhance Teacher Educators' Professional Productivity 
The following information mil help project staff plan the xuorkshops: 
Wi\at is your current level of computer experience? 

Novice Intermediate Advanced 

What microcomputer system do you use most frequently? 

Apple II family IBM/compatibles Macintosh Other 



What equipment does your department ha\ 2 available for you and your colleagues to use? 
Check all that apply. 

Apple II family Laptop IBM/compatible 

Adaptive devices Macintosh Videodisc player ] 

Mainframe No equipment 

To what extent are you involved in training special educators to use technology? 
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APPENDIX D 



Geographic Distribution of 
Training Participants 
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cecgrapk:c distkibutiok or tpaikikc pafticipakts 



TOTAL 

KI Ky KKO CA KD AZ UT HAS Dt IL KY 
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1 1 
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1 1 






1 1 
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1 1 
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1 
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1 




1 


Kentucky 
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1 2 
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Participants 21 20 26 25 17 2^ 32 28 lH 20 17 
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RBTCCL SlM«iAK: EVALUAm' DATA FOR AH- VJDFKSHCPS HELD 
(Based on a scale of 1 beiiE the lowest for "no" up to the Ijghsst ratiig of 5 for "yes") 



KY DC 3L HI UT AZ ^D NASI Iff KWK CA AVG 

EVALUAnCN CJJESnaJ 





1 ! 1 ! 


1 ! 1 


1. Vfere the uajor goals of | | | | | | | 
the session ashieved? | 1.91 1 1.67 1 1.50 I 1.7l i 1.51 1 1.68 | 1.60 


1.76 


\ ^.85 


\ 1.80 1 1.63 


1 1 I 
1 1 

1 1.70 1 


2. Vfes the trainirg content ! 1 ! ! 1 I 1 
relevant? I 5.00 | 1.78 | 1.85 1 1.71 I 1.28 ! 1.51 1 1.67 


1.77 


\ 5.C0 


\ 1.76 1 1.61 


1 1.73 1 


3. Vfere tlie ftjcilitics and | | | | | | | 

* equlpsnent adequate? | 1.88 | i}.89 | 1.00 1. 1.78 1 1.65 1 1.68 | 1.71 


1.81 


1.70 


1.77 j 1.16 


1 1.67 1 


^. VJers the tralnixg ! 1 ! 1 1 1 1 
activities well onsanized? I 1.91 | 1.22 | 1.1^ I 1.78 | 1.27 1 1.68 | 1.71 


1.68 


1.85 


1.77 1 1.63 


1 1»6^ ! 


5. Vkis the aUocatico of 1 1 1 t 1 1 1 
tiDE for qjecific I 1 ! 1 1 1 1 
tasks appropriate? | 1.31 1 1.22 | 3.36 1 1.73 1 1.07 1 1.55 1 ^.16 


1.13 


1.31 


1.16 1 1.13 


1 1.30 1 


6. Were the wjricshcp leaders 1 ! ! ! 1 i 1 
Imowledgeji'^ie aoout the I | | | | | | 
trainirg topic? I 5.00 | 1.89 1 1.93 1 1.96 I 1.75 1 1.82 | 1.93 


1.97 


5.00 


1.96 I 1.87 


1 1.92 1 


7. Did the workshop leaders 1 1 1 i 1 1 1 
present infonnaticn ! 1 -! ! ! ! ! 
effectively? I I.9I I I.H | 1.50 I 1.77 I 1.18 | 1.61 | 1.50 


1.75 


1.89 


1.88 1 >».80 


1 1.66 1 


8. VJere workshop leaders 1 1 1 1 1 ! 1 
regxjnsive to participants* ! 1 I 1 I I | 
irjdividual needs? | 5.00 | I.67 1 1.93 I 1.88 | 1.65 1 1.78 I 1.93 


1.87 


1.96 


1.61 i 1.83 


1 1.83 i 


9. Ware the traomi^ 1 1 1 1 ! ! ! 
naterials adequate? I 1.91 1 1.56 | 1.29 1 1.18 I 1.15 1 1.63 1 1.21 


1.67 


1..'2 


1.67 ! 1.51 


1 1.58 i 


10. Did you enjqy today 's ! 1 ! 1 1 1 1 

tralniiTg aDtivitie£(? i 5.00 | 5.00 | 1.93 1 1.81 I 1.63 1 1.53 1 1.82 




1.96 


1.-J 1 1.62 

! ! 


1 1.82 ! 

I 1 



Kbnijer of ccnpleted evaluations: 16 15 22 27 12 38 11 25 9 18 15 22 
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2 


3 
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1. 


Ifere the major goals of the session achieved? 




ii 1 

n.O 1 


Jl Jjn 1 


Jl on 1 


1 ll ■511 


2. 


Vfes the content relevant? 


1 1 


1».1J5 1 


H.lK) 1 


11.26 1 


1 11.38 


3. 


Were the fecilities and eq^ipn^nt ade^te? 


1 '>i.9i 1 


l|.21 1 


3.90 1 


3.33 1 


1 il.OO 


i\. 


VJere the session activities well organized? 


1 11.59 1 


11.15 1 


11.25 1 


il.OO 1 


1 li.25 


5. 


Vlas the allocation of time fbr specific ta^ appropriate? 


1 Jl on 1 






■3 fill 1 


1 J«(-? 


6. 


Did the workshop leaders present infbniHticn effectively? 


1 11.66 1 


11.61 1 


il.ill ! 


1I.1J6 1 


1 1|.5^ 


7. 


Did you en^q/ the session? 


1 11.59 1 


11.115 1 


11.35 1 

! 


^.33 1 


1 i».i8 


Ntmber of ccnpleted evaluations; 


22 


20 


20 


15 


19 



«** MftlERIALS*** 



erJc 



Relevance of content 


11.60 


Clarity of content 


Il.OO 


Eeadability of content 


Il.OO 


Effectiveness of fbrmt 


3.73 


Overall quality of content 


11.26 
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Project RETOOL: Training in Advanced Technology Applications 
for Post-Doctoral Leadership Personnel 

Authoring System Workshop 
University of Illinois at Urbana-Champaign 
April 16-18, 1987 

Evaluation is a very important component of Project RETOOL. Project 
staff use the information gathered from workshop participants to plan 
and revise training activities and to determine the overall success 
of the project. Please take a few minutes to complete the following 
form by circling the appropriate number for each question. We also 
appreciate your comments and suggestions. 



1. Were the major goals of the session achieved' 
No 

1 2 3 4 5 



Yes 



2. Was the training content relevant? 
No 

12 3 4 



Yes 



3. Were the facilities and equipment adequate? 
Ho 



1 2 3 4 5 



Yes 



4. Were training activities well organised? 
Ho 



Yes 



5. Was the allocation of time for specific tasks a-ppropriate' 

n ^ Yei * 

1 2 3 4 5 
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6. Were the workshop leaders knowledgeable about the training topic' 

, « Yes 

1 2 3 4 5 



7. Did the workshop leaders present information effectively' 

^° 1 o Yes 

1 2 3 4 5 



8. Were workshop leaders responsive to participants' individual 
needs? 



No 



f. Were the training materials adequate' 
No 



10. Did you enjoy the workshop? 
No 

1 2 3 4 5 



Other coEuneniLS .and suggestions: 
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Yes 



Yes 



Yes 



